Drug permeation across the skin: effect of penetrant hydrophilicity.
The hydrophilicity of progesterone, a lipophilic steroid itself, was progressively increased by incorporating one or more hydroxy substituents at different positions on the steroidal skeleton. Effects of these hydrophilic substituents on the permeation of progesterone across the intact skin and stripped skin of the hairless mouse were studied using a hydrodynamically well-calibrated in vitro skin permeation system. The steady-state rate of permeation across the intact skin and stripped skin was found to be approximately proportional to the solubility of drugs in the stratum corneum or in the viable skin, respectively. Furthermore, the solubility of progesterone and its hydroxyl derivatives in the stratum corneum was noted to decrease gradually as the hydrophilicity of the penetrant increased. This finding was similar to that of a previously reported study of drug permeation across the lipophilic silicone membrane. However, the solubility of these progestins in the viable skin was observed to be dependent not only on the penetrant hydrophilicity but also on the position of the OH group on the penetrant molecule. The diffusivity of progesterone and its hydroxyl derivatives across the stratum corneum and viable skin was almost independent of the hydrophilicity of the drugs.